Influence of pH on butylylcholinesterase reaction with organophosphorus inhibitors.
The non-covalent enzyme . inhibitor complex dissociation constants and the enzyme phosphorylation rate constants were measured as functions of pH in butyrylcholinesterase (actylcholine acylhydrolase, EC 3.1.1.8) reaction with organophosphorus inhibitors (C2H5O)2P(O)SX, where X = (CH2)3SC2H5 and (CH2)6S+(CH3)C2H5. Two ionizing groups, a basic and an acidic one, were revealed in the overall reaction of the enzyme inhibition within the pH range between 5 and 10.5. In the enzyme phosphorylation step only the acidic group was found, while the basic group appeared in the non-covalent binding step of both the ionic and non-ionic compounds. The results strongly imply the participation of the basic functional group in the conformation transition which affects the ability of butyrylcholinesterase to bind hydrophobic reagents in the acidic pH region.